This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ? 
A61L 15/42 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/25835 

11 May 2000 (11.05.00) 



(21) International Application Number: PCT/US99/25557 

(22) International Filing Date: 29 October 1999 (29.10.99) 



(30) Priority Data: 
09/183,170 



30 October 1998 (30.10.98) US 



(71) Applicant: KIMBERLY-CLARK WORLDWIDE, INC. 
[US/US]; 401 North Lake Street, Neenah, WI 54957 (US). 

(72) Inventors: POTTS, David, Charles; 5268 Wynterhall Court, 
Dunwoody, GA 30338 (US). UNDON, Jack, Nelson; 
14810 East Bluff Road, Alpharetta, GA 30004 (US). 
DAMAY, Emmanuelle, Cecile; 2721 Hemingway Lane, 
Roswell. GA 30075 (US). YAVICH, Dmitry; 1160 
Christopher Lane #5. Neenah, WI 54956 (US). YOUNG, 
Matthew, David; 321 Ethridge Drive, Kennesaw, G A 30144 
(US). 

(74) Agents: FEJER, Mark, E.; Pauley Petersen Kinne & Fejer, 
Suite 365, 2800 West Higgins Road, Hoffman Estates, IL 
60195 (US) et al. 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT. LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS, 
MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE. IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CP, CG, CI, CM, GA, 
GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to he republished in the event of the receipt of 
amendments. 



(54) Title: ABSORBENT ARTICLE WITH FLUID TREATMENT AGENT 
(57) Abstract 

A personal care absorbent article, such as a sanitary pad or napkin, wound dressing, and the like having an absorbent material treated 
with a fluid treatment agent, which fluid treatment agent causes red blood cells in a blood-containing fluid to agglomerate or lyse as the 
fluid passes into and/or through the absorbent article. In accordance with one preferred embodiment, the absorbent material is a porous 
nonwoven web material, comprising a porisity gradient with pore size increasing from one side of web material to the opposite side. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faao 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


Bj 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 
Congo 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/25835 



PCT/US99/25557 



ABSORBENT ARTICLE WITH FLUID TREATMENT AGENT 

BACKGROUND OF THE INVENTION 
Field of the Invention 
This invention relates to an absorbent material for absorbing blood-containing 
fluids. More particularly, this invention relates to an absorbent material for use in personal 
care absorbent articles, which are particularly adapted for absoibing various blood-containing 
bodily fluids while providing comfort and fit to the wearer, such as catamenial articles such 
as sanitary napkins and pads, wound dressings, and the like. The absorbent material may be 
a woven material, nonwoven material or a combination of both woven and nonwoven 
materials. 

DESCRIPTION OF PRIOR ART 

A wide variety of disposable absorbent articles for collecting bodily fluids are 
known in the art. Commercial absorbent articles include diapers, sanitary napkins, training 
pants, and incontinent care pads, wound dressings, and the like. Disposable products of this 
type include some functional elements for receiving, absorbing, and retaining fluids. 
Typically, such absorbent articles have an absorbent core containing cellulosic fibers, for 
example, wood pulp fluff, particles of highly absorbent materials, for example, 
superabsorbents, and an admixture of cellulosic fibers and superabsorbents. Typically, such 
articles include a fluid-permeable cover sheet or topsheet which typically faces the body of 
the user, an absorbent core, and a fluid-impermeable backsheet 

Cover sheet materials are utilized for the transport of bodily fluids into the 
absorbent core of personal care absorbent articles and, thus, materials used for cover sheet 
applications must manage distinctly different body excretions, depending upon the 
application and the product type. Some products must manage fluids, such as urine, while 
others must manage proteinaceous and viscoelastic fluids, such as menstrual discharge and 
fecal matter. The management of viscoelastic menstrual discharge by feminine care products 
such as sanitary pads and napkins is exacerbated due to the variations in composition and 
rheology over a broad range of elasticity. Fluid management in feminine care applications 
requires control of absorption of bodily fluids, control of fluid retention in the cover, control 
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of stain size and intensity, control of rewet of fluid back to the surface, and control of the 
release of fluid to the absorbent core. 

There are several factors which influence the flow of liquids in fibrous 
structures including the geometry of the pore structure in the fabrics, the nature of the solid 
surface (surface energy, surface charge, etc.), the geometry of the solid surface (surface 
roughness, grooves, etc.), the chemical/physical treatment of the solid surface, and the 
chemical nature of the fluid. One problem associated with absorbent articles intended for use 
in handling fluids comprising blood components such as feminine care products and wound 
dressings is the tendency of red blood cells to block the pores of the materials used for 
absorption of fluids in such products. Typical of such porous materials are nonwoven or 
fibrous web materials. The blockage of the pores of the nonwoven or fibrous web materials 
by the red blood cells results in a reduction in the fluid intake and the wicking capabilities 
of such products. In addition, in the case of feminine care products such as sanitary pads and 
napkins, the blockage of pores of nonwoven materials used therein by red blood cells results 
in increased staining. In the case of feminine care products comprising superabsorbents, the 
red blood cells attach themselves to the superabsorbents, resulting in blockage of the 
superabsorbents and a significant reduction in fluid uptake. 

In the case of feminine care products such as sanitary pads and napkins, 
women have come to expect a high level of performance in terms of comfort and fit, 
retention of fluid, and minimal staining. Of utmost importance, leakage of fluid from the pad 
onto undergarments is regarded as totally unacceptable. 

Improving the performance of feminine care products continues to be a 
formidable undertaking, although numerous improvements have been made in both their 
materials and structures. However, solutions addressing the issues arising from the presence 
of red blood cells in blood or menses in feminine care products, as well as other absorbent 
materials for handling blood-containing fluids, have not been satisfactorily implemented. 
It is apparent that a system which effectively handles red blood cells in a manner which 
addresses the issues set forth hereinabove will not only improve the distribution of incoming 
fluids by the absorbent material, but will also reduce the tendency toward premature failures 
of these absorbent articles. 
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Methods for separating or removing red blood cells from blood-containing 
fluids generally fall into two categories, agglutination (agglomeration) in which the red blood 
cells agglomerate, thereby enabling them to be more readily separated from the remaining 
fluid component, for example, by filtration, and lysing in which the membranes of the red 
blood cells are disrupted, resulting in a breaking down or breaking apart of the red blood 
cells. Agglomeration is known to occur, for example, in the presence of certain antibodies. 
However, we are unaware of any personal care absorbent articles employing these red blood 
cell management techniques. 

SUMMARY OF THE INVENTION 

Accordingly, it is one object of this invention to provide a blood-containing 
fluid absorbent material having the capability of reducing the level of red blood cells in the 
fluid. 

It is one object of this invention to provide a feminine care absorbent product 
having improved fluid handling, including improved fluid intake and wicking, and reduced 
staining characteristics. 

It is another object of this invention to provide a feminine care absorbent 
product having means for partitioning components of menses, thereby enabling improved 
fluid handling and reduced staining. 

It is another object of this invention to provide a method and system which 
improves the intake of fluid by superabsorbents which may be present in feminine care 
absorbent products. 

These and other objects of this invention are achieved by a material for 
absorbing a blood-containing fluid comprising an absorbent material treated with a fluid 
treatment agent whereby red blood cells within a blood-containing fluid absorbed by the 
absorbent material are agglomerated or lysed. In accordance with a particularly preferred 
embodiment, the absorbent material comprises a porous nonwoven web material treated with 
said fluid treatment agent. In accordance with one embodiment of this invention, the fluid 
treatment agent is an agglomerating agent which causes the red blood cells in the blood- 
containing fluid to agglomerate, thereby enabling them to be physically separated from the 
blood-containing fluid, leaving a fluid that is easier to absorb and less strongly colored. In 
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accordance with another embodiment of this invention, the fluid treatment agent is a cell 
lysing agent. 

The porous nonwoven web material may be produced by any number of 
means known to those skilled in the art. In accordance with one embodiment of this 
invention, the nonwoven web material comprises a gradient of pore sizes produced by 
layering of nonwoven web layers, each layer of which has an average pore size different from 
the average pore sizes of other nonwoven web layers, forming a porosity gradient nonwoven 
web material. When disposed between the cover sheet and the liquid impervious backing 
material of a personal care absorbent article, the porosity gradient nonwoven web material 
is disposed such that larger average pore sizes are oriented toward the cover sheet and the 
average pore size of the nonwoven web material decreases in the direction of the liquid 
impervious backing material. As a result, the porosity gradient nonwoven web material acts 
as a "depth filter" wherein the agglomerated red blood cells become trapped within the larger 
size pores of the porosity gradient nonwoven web material. However, care must be taken in 
selecting the pore size gradient to insure that the fluid separated from the agglomerated red 
blood cells is still able to pass by trapped particles or clumps of red blood cells, thereby 
enabling further distribution of the fluid within the personal care absorbent article as desired, 
for example, to a superabsorbent 

One of the benefits of this invention derives from the fact that the red blood 
cells of a blood-containing fluid, having come into contact with the fluid treatment agent, are 
no longer able to block the flow of fluids into the superabsoibents that may be present. This 
is particularly surprising in the case where the red blood cells are lysed because, unlike 
agglomerated cells which may become trapped within the pores of the nonwoven material, 
resulting in their separation from the remaining fluid components, i. e. plasma, the 
components of the lysed cells remain in the fluid but apparently are no longer able to attach 
themselves to the superabsorbents. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 
DEFINITIONS 

As used herein, the term "nonwoven web" or "fibrous web" refers to any 
material comprising fibrous or fiber-like elements, usually in a random arrangement, joined 
by bonding points which stabilize the structure, providing at least some mechanical integrity, 
which form at least some small pores throughout the length and width thereof between 
adjacent fiber-like elements. The term also includes individual filaments and strands, yarns 
or tows as well as foams and films that have been fibrillated, apertured or otherwise treated 
to impart fabric-like properties. "Nonwoven webs" or "fibrous webs" are formed by many 
processes such as, for example, spunbonding, meltblowing, airlaid and bonded carded 
processes. 

As used herein, the term "spunbonding" refers to a process in which small 
diameter fibers are formed by extruding molten thermoplastic materials as filaments from 
a plurality of fine, usually circular capillaries of a spinneret with the diameter of the extruded 
filaments then being rapidly reduced as, for example, described in U.S. Patent 4,340,563 to 
Appel et aL, U.S. Patent 3,692,618 to Dorschner et al., U.S. Patent 3,802,817 to Matsuki 
et al., U.S. Patent 3,338,992, U.S. Patent 3,341,394 to Kinney, U.S. Patent 3,502,763 to 
Hartmann, U.S. Patent 3,502,538 to Levy, and U.S. Patent 3,542,615 to Dobo et al. 
Spunbond fibers are quenched and generally not tacky when they are deposited onto a 
collecting surface. Spunbond fibers are generally continuous and have average diameters 
frequently larger than 7 microns, more particularly, between about 10 and 20 microns. 

As used herein, the term "meltblowing" refers to a process in which fibers are 
formed by extruding a molten thermoplastic material through a plurality of fine, usually 
circular, die capillaries as molten threads or filaments into converging high velocity, usually 
heated, gas (for example air) streams which attenuate the filaments of molten thermoplastic 
material to reduce their diameter, which may be to microfiber diameter. Thereafter, the 
meltblown fibers are carried by the high velocity gas stream and are deposited on a collecting 
surface, often while still tacky, to form a web of randomly dispersed meltblown fibers. Such 
a process is disclosed, for example, by U.S. Patent 3,849,241 to Butin. Meltblown fibers are 
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microfibers which may be continuous or discontinuous and are generally smaller than 10 
microns in average diameter. 

As used herein, the term "bonded carded" or "bonded carded webs" refers to 
nonwoven webs formed by carding processes as are known to those skilled in the art and 
further described, for example, in U.S. Patent 4,488,928 to Alikhan and Schmidt. Typically, 
carding processes involve starting with a blend of, for example, staple fibers with bonding 
fibers or other bonding components in a bulky batt that is combed or otherwise treated to 
provide a generally uniform basis weight. This web is heated or otherwise treated to activate 
the adhesive component, resulting in an integrated, usually lofty nonwoven material. 

As used herein, the term "monocomponent" fiber refers to a fiber formed from 
one or more extruders using only one polymer. This is not meant to exclude fibers formed 
from one polymer to which small amounts of additives have been added for color, anti-static 
properties, lubrication, hydrophilicity, etc. These additives are generally present in an 
amount less than about 5 weight percent and more typically about 2 weight percent. 

As used herein, the term "conjugate fibers" refers to fibers which have been 
formed from at least two polymers extruded from separate extruders but spun together to 
form one fiber. Conjugate fibers are also sometimes referred to as multicomponent or 
bicomponent fibers. The polymers are usually different from each other though conjugate 
fibers may be monocomponent fibers. The polymers are arranged in substantially constantly 
positioned distinct zones across a cross-section of the conjugate fibers and extend 
continuously along the length of the conjugate fibers. The configuration of such a conjugate 
fiber may be, for example, a sheath/core arrangement in which one polymer is surrounded 
by another, or may be a side-by-side arrangement, or an "islands-in-the-sea" arrangement. 
Conjugate fibers are taught, for example, by U.S. Patent 5,108,820 to Kaneko et al, U.S. 
Patent 5,336,552 to Strack et al., and U.S. Patent 5,382,400 to Pike et al. For two component 
fibers, the polymers may be present in ratios of 75/25, 50/50, 25/75, or any other desired 
ratios. 

As used herein, the term "biconstituent fibers" refers to fibers which have 
been formed from at least two polymers extruded from the same extruder as a blend. 
Biconstituent fibers do not have the various polymer components arranged in relatively 
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constantly positioned distinct zones across the cross-sectional area of the fiber and the 
various polymers are usually not continuous along the entire length of the fiber, instead 
usually forming fibrils or protofibrils which start and end at random. Biconstituent fibers are 
sometimes also referred to as multiconstituent fibers. Fibers of this general type are 
discussed in, for example, U.S. Patent 5,108,827 to Gessner. 

As used herein, the term "polymer" generally includes, but is not limited to, 
homopolymers, copolymers, such as for example, block, graft, random and alternating 
copolymers, terpolymers, etc., and blends and modifications thereof. In addition, unless 
otherwise specifically limited, the term "polymer" includes all possible geometric 
configurations of the material. The configurations include, but are not limited to, isotactic, 
syndiotactic, and random symmetries. 

As used herein, the term "absorbent material M refers to any material having 
fluid absorption properties. 

As used herein, the term '^personal care absorbent articles" refers to diapers, 
training pants, absorbent underpants, adult incontinence products, sanitary wipes and 
feminine hygiene products such as sanitary napkins and pads. 

As used herein, the term "intake" refers to the ability of an absorbent article 
to absorb fluid. Intake time is used to assess the quality of absorption with lower intake 
times denoting materials capable of rapid absorption and higher intake times denoting 
materials with poorer absorption. 

As used herein, the term "stain" refers to fluid, wet or dry, which is present 
on the top surface, in, or on the bottom surface of a cover material or topsheet of a personal 
care absorbent article. 

As used herein, the term "gradient porosity" refers to a porous system in 
which the average pore size in the system decreases (or increases) from one side of the 
system to the opposite side of the system. In the case of personal care absorbent articles 
employing porosity gradient nonwoven web materials in accordance with this invention, 
average pore sizes decrease from the side of the nonwoven web material disposed towards 
the topsheet or cover of the absorbent article in the direction of the liquid impervious 
backsheet 
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This invention, in accordance with one embodiment, provides a nonwoven 
web material suitable for use in personal care absorbent articles such as sanitary pads, 
napkins and tampons, wound dressings and the like, the intended purpose of which is to 
absorb and store blood-containing fluids. The nonwoven web material of this invention 
reduces the impact of red blood cells on fluid intake, wicking capabilities, and staining. The 
nonwoven web material of this invention is a porous material which is treated with a fluid 
treatment agent whereby the red blood cells in a blood-containing fluid, such as menses, are 
either agglomerated or lysed. 

In accordance with one preferred embodiment of this invention, the average 
pore size of the pores of the nonwoven web material is in the range of about 10 microns to 
about 200 microns, thereby ensuring that the individual red blood cells will be able to pass 
through the outermost pores of the nonwoven web material into the interior thereof while 
also ensuring that the agglomerated red blood cells will be unable to pass through the pores 
to contact superabsorbents which may be present. 

The porous nonwoven web material of this invention may be produced by any 
method known to those skilled in the art for producing nonwoven web materials. The fibers 
from which the nonwoven web material of this invention is made may be produced, for 
example, by meltblowing or spunbonding processes, including those processes producing 
bicomponent, biconstituent or polymer blend fibers which are well known in the art. These 
processes generally use an extruder to supply melted thermoplastic polymer to a spinneret 
where the polymer is fiberized to yield fibers which may be staple length or longer. The 
fibers are then drawn, usually pneumatically, and deposited on a moving foraminous map 
or belt to form the nonwoven fabric. The fibers produced in the spunbond and meltblown 
processes are microfibers. 

Alternatively, the nonwoven web may be a bonded carded web. Bonded 
carded webs are made from staple fibers, which are usually purchased in bales. The bales 
are placed in a picker, which separates the fibers. Then, the fibers are sent through a 
combing or carding unit, which further breaks apart and aligns the staple fibers in the 
machine direction to form a generally machine direction-oriented fibrous nonwoven web. 
Once the web is formed, it is then bonded by one or more of several known bonding 
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methods. One such bonding method is powder bonding wherein a powdered adhesive is 
distributed through the web and then activated, usually by heating the web and adhesive with 
hot air. Another suitable bonding method is pattern bonding wherein heated calender rolls 
or ultrasonic bonding equipment are used to bond the fibers together, usually in localized 
bond pattern, though the web can be bonded across its entire surface, if so desired. Another 
suitable bonding method, particularly when using bicomponent staple fibers, is through-air 
bonding. 

In accordance with one preferred embodiment of this invention, the nonwoven 
web material of this invention is a multilayer laminate in which nonwoven web material 
layers having different average pore sizes are layered one upon another so as produce a 
nonwoven web material having a porosity gradient as defined hereinabove. 

To provide separation of the red blood cells from the blood-containing fluids 
absorbed into the personal care absorbent article in accordance with one embodiment of this 
invention, the porous nonwoven web material is treated with a fluid treatment agent which 
is an agglomerating agent which causes the red blood cells to clump upon coming into 
contact with the agglomerating agent. Suitable agglomerating fluid treatment agents for use 
in the personal care absorbent article of this invention include, but are not limited to, 
antibodies, polycationic materials, that is highly positively charged polymers, and tri-block 
copolymers of polypropylene oxide and polyethylene oxide. One particularly suitable tri- 
block copolymer goes under the commercial name of PLURONIC® F-98 available from 
BASF (Germany) and constitutes a particularly preferred embodiment of this invention. 
PLURONIC F-98 is a tri-block copolymer surfactant of 80% by weight polyethylene oxide 
and 20% by weight polypropylene oxide having a molecular weight of about 9000. 

Investigations which we have conducted have shown that greater than about 
a 1% by weight PLURONIC F-98 solution is required to agglomerate red blood cells in 
blood and menses. In accordance with a particularly preferred embodiment of this invention, 
the agglomerating fluid treatment agent is a 2% by weight solution of PLURONIC F-98. 

Example 

One gram of a 20% solution of PLURONIC® F-98 was mixed with blood and 
3 grams of the resulting mixture were applied to a piece of polyethylene film. After five 
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minutes, the blood was drained off. Observation of the "treated" blood under a microscope 
revealed that the red blood cells had agglomerated without lysing. 

As a result of treatment of the porous nonwoven web material with an 
agglomerating fluid treatment agent, the red blood cells clump together and are "filtered" out 
of the menses or blood as a result of being trapped in the pores of the nonwoven web 
material. In accordance with one preferred embodiment of this invention, the nonwoven web 
material comprises a porosity gradient which acts as a "depth filter". The remaining fluid, 
without the red blood cells, is less colored, as a result of which any leakage which may occur 
is not as easily detected. In addition, the uptake of the menses by the nonwoven web 
material and the superabsorbents which may be present without the red blood cells is 
improved compared to menses in which the red blood cells are present because the red blood 
cells are no longer available for clogging passages in the nonwoven web material (wicking 
material) and superabsorbents. Finally, in the absence of red blood cells, the menses exhibits 
reduced viscoelastic properties, that is improved fluid intake, distribution and absorption 
properties. 

Our finding that a surfactant such as the tri-block copolymer surfactant 
PLURONIC F-98 can be used as a red blood cell agglomerating agent without lysing of the 
red blood cells is particularly unusual and unexpected because surfactants as a whole are 
known to lyse red blood cells. To our knowledge, until now, surfactants which enable the 
agglomeration of red blood cells without lysing were not known. 

In addition to PLURONIC copolymer surfactants, in accordance with one 
embodiment of this invention, the agglomerating fluid treatment agent comprises at least one 
antibody. Methods for obtaining antibodies suitable for use in this invention are generally 
known to those skilled in the art and typically involve injection of red blood cell membranes 
into an animal, resulting in generation of the antibody by the animal, and harvesting of the 
antibody from the animal. 

In accordance with yet another embodiment of this invention, the fluid 
treatment agent is a polycationic polymer surfactant, that is, a highly positively charged 
linear polymer. One example of a polycationic polymer suitable for use as a fluid treatment 
agent in accordance with one embodiment of this invention is polylysine. 
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In accordance with one preferred embodiment of this invention, the fluid 
treatment agent applied to the nonwoven web material is a red blood cell lysing agent. We 
have found that at least some lysing agents in accordance with this invention are effective 
in their ability to lyse red blood cells at concentrations as low as 0.1% by weight. Suitable 
lysing agents for use in the personal care absorbent articles of this invention include 
GLUCOPON 220, an octylpolyglycoside available from Henkel Corporation, Ambler, 
Pennsylvania, MASH,® SF-19, an alkoxylated polysiloxane available from PPG Industries, 
Inc., Specialty Chemicals Division, Gumee, Illinois, nonionic surfactant LAURETH 7, an 
alkoxylated alcohol available from Heterene, Inc., Paterson, New Jersey, nonionic 
LAURETH 4, an alkoxylated alcohol available from Heterene, Inc., nonionic PPG 5-Laureth 
5, an alkoxylated alcohol available from Henkel Corporation, amphoteric surfactant 
DERIPHAT 160S, an alkyl-substituted amino acid available from Henkel/Cospha, Ambler, 
Pennsylvania, anionic surfactant sodium laurel sulfate, an alkyl sulfate available from 
Henkel, amphoteric MACKAM 15-L, an alkyl substituted amino acid available from 
Mclntyre Group, University Park, Illinois, anionic MACKANATE LM-40, a sulfosuccinate 
available from Mclntyre Group, anionic STANDOPOL SH124-3, a sulfosuccinate available 
from Henkel/Cospha, and anionic HAMPOSYL L-30, a sarcosinate available from 
Hampshire Chemical, Lexington, Massachusetts. 

In accordance with a particularly preferred embodiment of this invention, the 
red blood cell lysing agent is a saponin, a high molecular weight glycoside comprising a 
sugar part linked to a triterpene or steroid aglycone. A suitable saponin produced from 
quillaja bark is available from Sigma Chemical Company, St. Louis, Missouri. 

A method for producing an absorbent material for facilitating fluid handling 
and providing reduced staining in personal care absorbent articles comprises forming a 
nonwoven web material having an average pore size in the range of about 10 microns to 
about 200 microns and treating said nonwoven web material with a fluid treatment agent, 
which fluid treatment agent is preferably an agglomerating agent suitable for causing red 
blood cells in a blood-containing fluid to agglomerate upon contact with the agglomerating 
agent or a red blood cell lysing agent. Suitable agglomerating agents include PLURONIC® 
F-98, antibodies, and polycationic polymers. The fluid treatment agent may be applied to 
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the nonwoven web material by any means known to those skilled in the art including dipping 
the nonwoven web material into a solution of the fluid treatment agent or spraying the fluid 
treatment agent directly onto the nonwoven web material. 

While in the foregoing specification this invention has been described in 
relation to certain preferred embodiments thereof, and many details have been set forth for 
purpose of illustration, it will be apparent to those skilled in the art that the invention is 
susceptible to additional embodiments and that certain of the details described herein can be 
varied considerably without departing from the basic principles of the invention. 
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WE CLAIM: 

1. A personal care absorbent article comprising: 

a porous nonwoven web material treated with a fluid treatment agent suitable 
for altering red blood cells on contact with a red blood cell-containing fluid. 

2. A personal care absorbent article in accordance with Claim 1 , wherein 
said fluid treatment agent is one of a red blood cell agglomerating agent and a red blood cell 
lysing agent. 

3 . A personal care absorbent article in accordance with Claim 1 , wherein 
said agent is a tri-block copolymer comprising polypropylene oxide and polyethylene oxide. 

4. A personal care absorbent article in accordance with Claim 1 , wherein 
said agent is a polycationic material. 

5 . A personal care absorbent article in accordance with Claim 4, wherein 
said polycationic material is a polycationic surfactant linear polymer. 

6. A personal care absorbent article in accordance with Claim 4, wherein 
said polycationic material is polylysine. 

7 . A personal care absorbent article in accordance with Claim 1 , wherein 
said fluid treatment agent is an antibody. 

8. A personal care absorbent article in accordance with Claim 1 , wherein 
said fluid treatment agent is a saponin. 

9. A personal care absorbent article in accordance with Claim 1 , wherein 
said pores of said nonwoven web material have an average pore size in a range of about 10 
microns to about 200 microns. * 
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10. A personal care absorbent article in accordance with Claim 1 , wherein 
said porous nonwoven web material comprises a porosity gradient with pore size increasing 
from one side of said porous nonwoven web material to an opposite side of said porous 
nonwoven web material. 

11. A personal care absorbent article in accordance with Claim 1 , wherein 
said porous nonwoven web material is a nonwoven material selected from the group 
consisting of spunbond, meltblown, airlaid, and bonded carded. 

12. A personal care absorbent article in accordance with Claim 3, wherein 
said fluid treatment agent comprises a solution comprising greater than about 1% by weight 
of said tri-block copolymer. 

13. A personal care absorbent article in accordance with Claim 1 further 
comprising at least one superabsorbent dispersed throughout said nonwoven web material. 

14. Apersonal care absorbent article in accordance with Claim 2, wherein 
said lysing agent is an alkoxylated alcohol. 

15. A personal care absorbent article in accordance with Claim 2, wherein 
said lysing agent is an octylpolyglycoside. 

16. An absorbent material comprising: 

a backing material which is substantially fluid impervious; 
a cover material comprising a fluid permeable polymeric film; and 
an absorbent core disposed between said cover material and said backing 
material, said absorbent core comprising a porous nonwoven web material treated with a 
fluid treatment agent whereby red blood cells contacting said agent are one of agglomerated 
and lysed. 
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17. An absorbent material in accordance with Claim 16, wherein said fluid 
treatment agent is a tri-block copolymer comprising polypropylene oxide and polyethylene 
oxide. 

18. An absorbent material in accordance with Claim 1 6, wherein said fluid 
treatment agent is a polycationic material. 

19. An absorbent material in accordance with Claim 16, wherein said fluid 
treatment agent is an antibody. 

20. An absorbent material in accordance with Claim 1 6, wherein at least 
one superabsorbent is disposed within said absorbent core. 

21. An absorbent material in accordance with Claim 16, wherein said 
porous nonwoven web material comprises a gradient of pore sizes with pore sizes decreasing 
in a direction of said backing material. 

22. An absorbent material in accordance with Claim 16, wherein said 
porous nonwoven web material is a nonwoven material selected from the group consisting 
of spunbond, meltblown, airlaid, and bonded carded. 

23 . An absorbent material in accordance with Claim 1 7, wherein said fluid 
treatment agent comprises a solution comprising at least 1% by weight of said tri-block 
copolymer. 

24. An absorbent material for absorption of a red blood cell containing 
viscoelastic fluid comprising: 

a porous synthetic substrate having a fluid treatment agent disposed for 
contact by said viscoelastic fluid, whereby said red blood cells are one of agglomerated and 
lysed upon contact with said fluid treatment agent. 
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25. An absorbent material in accordance with Claim 24, wherein said 
synthetic substrate is a nonwoven material. 

26. An absorbent material in accordance with Claim 25, wherein said 
nonwoven material is selected from the group consisting of spunbond, meltblown, airlaid and 
bonded carded. 

27. An absorbent material in accordance Claim 24, wherein said fluid 
treatment agent is a tri-block copolymer comprising polypropylene oxide and polyethylene 
oxide. 

28. An absorbent material in accordance with Claim 24, wherein said fluid 
treatment agent is a polycationic compound. 

29. An absorbent material in accordance with Claim 24, wherein said fluid 
treatment agent is an antibody. 

30. An absorbent material in accordance with Claim 24, wherein said 
viscoelastic fluid is menses. 

31. An absorbent material in accordance with Claim 24, wherein said 
viscoelastic fluid is at least one of blood and wound exudate. 

32. In a personal care absorbent article having a substantially fluid 
impervious backing material, a fluid permeable cover material, an absorbent core disposed 
between said cover material and said backing material, and a superabsorbent disposed within 
said absorbent core, the improvement comprising: 

said absorbent core comprising cell means for altering red blood cells of a red 
blood cell-containing fluid upon contact with said absorbent core whereby said red blood 
cells are precluded from reducing a fluid uptake rate of said superabsorbent. 
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33. A personal care absorbent article in accordance with Claim 32, 
wherein said absorbent core comprises a porous nonwoven web material and said cell means 
comprises a red blood cell agglomerating agent disposed on said porous nonwoven web 
material. 

34. A personal care absorbent article in accordance with Claim 32, 
wherein said absorbent core comprises a porous nonwoven web material and said cell means 
comprises a red blood cell lysing agent disposed on said porous nonwoven web material. 

35. A personal care absorbent article in accordance with Claim 33, 
wherein said red blood cell agglomerating agent is an antibody. 

36. A personal care absorbent article in accordance with Claim 33, 
wherein said red blood cell agglomerating agent is a surfactant selected from the group 
consisting of tri-block copolymers of polyethylene oxide and polypropylene oxide, and 
polycationic linear polymers. 

37. A personal care absorbent article in accordance with Claim 34, 
wherein said red blood cell lysing agent is a saponin. 

38. A personal care absorbent article in accordance with Claim 33, 
wherein the pores of said porous nonwoven web material have an average pore size in a 
range of about 10 microns to aboui 200 microns. 

39. A catamenial device comprising: 

a backing material which is substantially fluid impervious; 
a cover material comprising a fluid permeable polymeric film; and 
an absorbent core disposed between said cover material and said backing 
material, said absorbent core comprising a porous nonwoven web material treated with a 
fluid treatment agent whereby red blood cells contacting said agent are one of agglomerated 
and lysed. 
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40. A material for absorption of a red blood-cell containing fluid 

comprising: 

an absorbent material treated with a fluid treatment agent suitable for altering 
red blood cells on contact with said red blood cell-containing fluid. 

41. A material in accordance with Claim 40, wherein said absorbent 
material is a nonwoven web material. 

42. A material in accordance with Claim 40, wherein said absorbent 
material is a woven material. 

43 . A material in accordance with Claim 40, wherein said fluid treatment 
agent is one of a red blood cell agglomerating agent and a red blood cell lysing agent. 

44. A material in accordance with Claim 40, wherein said agent is a tri- 
block copolymer comprising polypropylene oxide and polyethylene oxide. 

45. A material in accordance with Claim 40, wherein said agent is a 
polycationic material. 

46. A material in accordance with Claim 45, wherein said polycationic 
material is a polycationic surfactant linear polymer. 

47. A material in accordance with Claim 45, wherein said polycationic 
material is polylysine. 

48. A material in accordance with Claim 40, wherein said fluid treatment 
agent is an antibody. 
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49. A material in accordance with Claim 40, wherein said fluid treatment 
agent is a saponin. 

50. A material in accordance with Claim 40 further comprising at least one 
superabsorbent disposed within said absorbent material. 

51. A material in accordance with Claim 43, wherein said lysing agent is 
an alkoxylated alcohol 

52. A material in accordance with Claim 43, wherein said lysing agent is 
an octylpolyglycoside. 

53. A wound dressing comprising: 

an absorbent material treated with a fluid treatment agent suitable for altering 
red blood cells on contact with said red blood cell-containing fluid. 

54. A wound dressing in accordance with Claim 53, wherein said fluid 
treating agent is one of a red blood cell agglomerating agent and a red blood cell lysing 
agent. 
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AMENDED CLAIMS 

[received by the International Bureau on 1 1 May 2000 (11 .05.00); 
original claims 1, 12, 16, 23, 24, 40 and 53 amended; original claims 2-8, 14, 15, 17-19, 25, 26, 
43-49, 51,52 and 54 deleted; remaining claims unchanged (5 pages)] 

I . A personal care absorbent article comprising: 

a porous nonwoven web material treated with a fluid treatment agent suitable 
for altering red blood cells on contact with a red blood cell-containing fluid, said fluid 
treatment agent comprising a material selected from the group consisting of a tri-block 
copolymer comprising polypropylene oxide and polyethylene oxide, apolycationic surfactant 
linear polymer, poly lysine, an antibody, a saponin, an octylpoly glycoside and combinations 
thereof. 

9. A personal care absorbent article in accordance with Claim 1, wherein 
said pores of said nonwoven web material have an average pore size in a range of about 10 
microns to about 200 microns. 

10. A personal care absorbent article in accordance with Claim 1 , wherein 
said porous nonwoven web material comprises a porosity gradient with pore size increasing 
from one side of said porous nonwoven web material to an opposite side of said porous 
nonwoven web material. 

II. A personal care absorbent article in accordance with Claim 1 , wherein 
said porous nonwoven web material is a nonwoven material selected from the group 
consisting of spunbond, meltblown, airlaid, and bonded carded. 

1 2. A personal care absorbent article in accordance with Claim 1 , wherein 
said fluid treatment agent comprises a solution comprising greater than about 1 % by weight 
of said tri-block copolymer. 

13, A personal care absorbent article in accordance with Claim 1 further 
comprising at least one superabsorbent dispersed throughout said nonwoven web material. 
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16. An absorbent material comprising; 

a backing material which is substantially fluid impervious; 

a cover material comprising a fluid permeable polymeric film; and 

an absorbent core disposed between said cover material and said backing 
material, said absorbent core comprising a porous nonwoven web material treated with a 
fluid treatment agent comprising a material selected from the group consisting of a tri-block 
copolymer comprising polypropylene oxide and polyethylene oxide, apolycaiionic surfactant 
linear polymer, polylysine, an antibody, a saponin, an octylpolyglycosideand combinations 
thereof, whereby red blood cells contacting said agent are one of agglomerated and lysed. 

20. An absorbent material in accordance with Claim 1 6, wherein at least 
one superabsorbent is disposed within said absorbent core. 

21. An absorbent material in accordance with Claim 16, wherein said 
porous nonwoven web material comprises a gradient of pore sizes with pore sizes decreasing 
in a direction of said backing material. 

22. An absorbent material in accordance with Claim 16, wherein said 
porous nonwoven web material is a nonwoven material selected from the group consisting 
of spunbond, meltblown, airlaid, and bonded carded. 

23. An absorbent material in accordance with Claim 16, wherein said fluid 
treatment agent comprises a solution comprising at least 1% by weight of said tri-block 
copolymer. 
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24. An absorbent material for absorption of a red blood cell containing 
viscoelastic fluid comprising: 

a porous synthetic substrate having a fluid treatment agent disposed for 
contact by said viscoelastic fluid, whereby said red blood ceils are one of agglomerated and 
lysed upon contact with said fluid treatment agent, said porous synthetic substrate comprising 
a nonwo ven material selected from the group consisting of spunbond, meltblo wn, airiaid and 
bonded carded. 

27. An absorbent material in accordance Claim 24, wherein said fluid 
treatment agent is a tri-block copolymer comprising polypropylene oxide and polyethylene 
oxide. 

28. An absorbent material in accordance with Claim 24, wherein said fluid 
treatment agent is a polycationic compound, 

29. An absorbent material in accordance with Claim 24, wherein said fluid 
treatment agent is an antibody. 

30. An absorbent material in accordance with Claim 24, wherein said 
viscoelastic fluid is menses. 

31. An absorbent material in accordance with Claim 24, wherein said 
viscoelastic fluid is at least one of blood and wound exudate. 

32. In a personal care absorbent article having a substantially fluid 
impervious backing material, a fluid permeable cover material, an absorbent core disposed 
between said cover material and said backing material, and a superabsorbent disposed within 
said absorbent core, the improvement comprising: 

said absorbent core comprising cell means for altering red blood cells of a red 
blood cell-containing fluid upon contacr with said absorbent core whereby said red blood 
cells are precluded from reducing a fluid uptake rate of said superabsorbent 
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33. A personal care absorbent article in accordance with Claim 32, 
wherein said absorbent core comprises a porous nonwoven web material and said cell means 
comprises a red blood cell agglomerating agent disposed on said porous nonwoven web 
material. 

34. A personal care absorbent article in accordance with Claim 32, 
wherein said absorbent core comprises a porous nonwoven web material and said cell means 
comprises a red blood cell lysing agent disposed on said porous nonwoven web material. 

35. A personal care absorbent article in accordance with Claim 33, 
wherein said red blood ceil agglomerating agent is an antibody, 

36. A personal care absorbent article in accordance with Claim 33, 
wherein said red blood cell agglomerating agent is a surfactant selected from the group 
consisting of tri-block copolymers of polyethylene oxide and polypropylene oxide, and 
polycationic linear polymers. 

37. A personal care absorbent article in accordance with Claim 34, 
wherein said red blood cell lysing agent is a saponin. 

38. A personal care absorbent article in accordance with Claim 33, 
wherein the pores of said porous nonwoven web material have an average pore size in a 
range of about 10 microns to about 200 microns. 

39. A catamenial device comprising: 

a backing material which is substantially fluid impervious; 
a cover material comprising a fluid permeable polymeric film; and 
an absorbent core disposed between said cover material and said backing 
material, said absorbent core comprising a porous nonwoven web material treated with a 
fluid treatment agent whereby red blood cells contacting said agent are one of agglomerated 
and lysed. 

23 



AMENDED SHEET (ARTICLE 19) 



WO 00/25835 PCT/US99/25557 

40. A material for absorption of a red blood-cell containing fluid 

comprising: 

an absorbent material treated with a fluid treatment agent suitable for altering 
red blood cells on contact with said red blood cell-containing fluid, said fluid treatment agent 
comprising a material selected from the group consisting of a tri-block copolymer comprising 
polypropylene oxide and polyethylene oxide, a polycationic surfactant linear polymer, 
polylysine, an antibody, a saponin, an octylpolyglycoside and combinations thereof 

41. A material in accordance with Claim 40, wherein said absorbent 
material is a nonwoven web material. 

42. A material in accordance with Claim 40, wherein said absorbent 
material is a woven material. 

50. A material in accordance with Claim 40 further comprising at least 
one superabsorbent disposed within said absorbent material, 

53 . A wound dressing comprising: 

an absorbent material treated with a fluid treatment agent suitable for altering 
red blood cells on contact with said red blood cell-containing fluid, said fluid treatment agent 
comprising amaterial selected from the group consisting of a tri-block copolymer comprising 
polypropylene oxide and polyethylene oxide, a polycationic surfactant linear polymer, 
polylysine, an antibody, a saponin, an octylpolyglycoside and combinations thereof. 
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STATEMENT UNDER ARTICLE 19 

Claims 9-11, 13, 20-22, 27-39, 41, 42, and 50 remain the same, as originally 
filed. Applicant is submitting replacement pages 13-17, inclusive. Original Claims 1, 12, 
16, 23, 24, 40 and 53 have been deleted and replaced with new Claims 1,12, 16, 23, 24, 40 
and 53. Original Claims 2-8, 14, 15, 17-19, 25, 26, 43-49, 51, 52 and 54 have been deleted. 

Claims 1, 16, 40 and 53 have been amended to identify the fluid treatment 
agent as comprising a material selected from the group consisting of a tri-block copolymer 
comprising polypropylene oxide and polyethylene oxide, a polycationic surfactant linear 
polymer, polylysine, an antibody, a saponin, an octylpolyglycoside and combinations 
thereof. The dependencies of Claims 12 and 23 have been amended to depend from Claims 
1 and 16, respectively due to die deletion of the claims from which they originally depended. 
Claim 24 has been amended to identify the porous synthetic substrate as comprising a 
nonwoven material selected from the group consisting of spunbond, meltblown, airlaid and 
bonded carded 

Applicant respectfully urges that this amendment of the claims is ftilly 
supported by the application as originally filed and, thus, incorporates no new subject matter 
into the application. 
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